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Ladies and Gentlemen:

On behalf of the Communications-Electronics Command (CECOM), we
are pleased to present these proceedings of the October 8, 1991

C3 Systems Technology Symposium.

The C3 Systems Technology Symposium is part of a series of
symposiums which CECOM is presenting as part of the Advance
Planning Briefings for Industry program. This program is designed
to enhance the Government-Industry communications network by
providing forums for discussions concerning potential contract

opportunities.

Government and industry must work together to achieve our
common goal to concentrate today’s limited resources in areas
that will most benefit the soldier. Towards this end, in this
publication we share with you information concerning both
long-term technological advances as well as near-term contractual

opportunities in the C3 arena.

It is our hope that this symposium, and the entire Advance
Planning Briefings for Industry program, will be beneficial to
both Government and Industry in achieving our objective: quality
support to the soldier in the field.
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“"Joseph J. Pucilowski, Jr.

Director, CECOM Center for Command,

Control and Communications Systems
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DISCLAIMER

The use of trade names in this
report does not constitute official
endorsement of any products. This
report may not be cited for purposes

of advertisement.

The information provided is
accurate as of the time of

publication, and may be subject to

change.
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US ARMY COMMUNICATIONS-ELECTRONICS
COMMAND (CECOM)

CENTER FOR C3 SYSTEMS TECHNOLOGY SYMPOSIUM
APBI LEVEL 2

OCTOBER 8, 1991
ALBFRT J. MYER CENTER AUDITORIUM
FORT MONMOUTH, NEW JERSEY

MEETING CHAIRMAN
MR. JOSEPH PUCILOWSKI
Director, C3 Systems

AGENDA

0730 - Registration & Coffee/Danish

0815 - Administrative Remarks
Mr. Charles Grzenda
Chief, Office of Research & Technology Applications
Center for C3 Systems

Welcome
Mr. Joseph Pucilowski
Symposium Chairman
Director, Center for C3 Systems

0830 - Session I - Topics
- Speakeasy Overview
Mr. John J. Jeski
Electronics Engineer, Tactical Radio

- Antenna Subsystem of the Speakeasy Program
Mr. Alexander Strugatsky
Electronics Engineer, Tactical Radio

-~ Vehicular Conformal Antenna
Mr. Robert Hoverter
Electronics Engineer, Tactical Radio

- UHF ECCM Techniques

Mr. Joseph Inserra
Electronics Engineer, Local Area Comm
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0930 - Session II - Topics
- Survivable Adaptive System Technology
CPT James D. Bass
Electronics Engineer, Local Area Comm

- Adaptive Network Planning & Management
for the Localized Network Environment
Mr. Charles J. Graff
Electronics Engineer, Tech Plans & Sys Eng

1015 - Question/Answer Period
1030 - Break

1100 - Session III - Topics
- Soldier’s Computer
Mr. James Wright

- User Interface Technology
Mr. John E. Quigley
Electronics Engineer, Command & Control

- Lower Echelon Command and Control
Dr. Dirk Klose/Mr. John W. Strozyk
Electronics Engineer, Command & Control

- Tactical Multinet Gateway for the Localized

Network Environment

Mr. Michael Bereschinsky, Electronics Engineer,

Command & Control

1200 - Session IV - Topics
- Fiber Optic Technology
Mr. Louis A. Coryell, Electronics Engineer
Local Area Comm

1215 - Session V - Topics
-Information Security
Mr. Barry S. Salis

Electronics Engineer, Information Security

-Modeling and Simulation
Mr. John Siliato
Electronics Engineer, Wide Area Comm
1245 - Question/Answer Period
1300 - Closing Remarks

1400 - One-on-Ones
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AMSEL-RD-C3-TR-H

POINT PAPER

SUBJECT: MultimodesMuluiband Digital Radio

PURPOSE: Multi-phased effort at developing a software reprogrammable radic
system. The Speakeasy program 13 phase one of this multi-phased effort.

FACTS:

The Mult:mode/Multiband Digital Radio 1s a program intended %o develop
4 new radio architecture. The new radio will consist of modules which may be
tombined onto a common bus in order to share information and processing
capability. The desgign will be such that additional processing power will be
possible thrcugh the addition of additional modules. or by replacing existing
modules with newer more powerful ones. This 1s the basic concept of the open
:rzhitecture which this program hopes to <ake advantage of and deveiop.

The open architecture, combined with software reprogrammabilitv and
sontroi will result in a radio system which can be altered by simply modifying
s0ftware while maintaining the existing hardware.

When completed., i1t 1s envisioned that the Multimode/Multiband radio
will consist o2f a common bus which acts as an information and control path to
a number of modules. These moduleg will be of the same design and act as
‘processing engines.  If additional processing power 1s needed additionai
“common) modules will be added to the existing bus. All platforms will s=are
the common mcdules and software controlling those modules. Logfistic cos®
will te reduced because of the l:mited <ype of modules needed and zechnc.ozv
tan concentrate on the .imited type of moduies to make -hem more reliable and

za2tter TerfIrmers.

=
)
o)

“ vy

A3 ~h2 Trodram crogresses. aind we acslual.y develor Lzrdware., we mav
earn that 1t .3 ncy an optimal sizescost/processing solution for ail the
modules %o te exactlv the same or to have one common bus. GHowever. -he bas:c
:ntent of the program will remain - develop a radio which can be eas:lv

modified by changing :ts software, and whose processing pewer can be enhanced
by the addition of processing modules.

BRIEFER: John J. Jesk:i, Electronics Engineer, AMSEL-RD-C3-TR-H. DSN 992-0444.
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ACTIOK OFFICER:

ROBERT E. WHITMAN JOHN J. JESKI
Acting Director, CIC3S Acting Chietf, HF Communp:ication Brarnch
X44449 CECOM Center for C3 Systems
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o A JOINT ARMY/AIRFORCE/NAVY PROGRAM

MULTIMODE-MULTIBAND DIGITAL RADIO

4/‘ N

,// e

MODULAR APPROACH TO
INCREASED CAPABILITIES
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~~ WAVEFORM

T
A
e e




a3ZIH3113HS

y

HVINIIHEA

3

e e

olavd ’ e
ANVAILTNW-3AONILTNN o
r\_ > ,

GT3HANVH
IADVINVIN

Kl

SNOILVOI1ddV

olavy TV.LI9id aNVEILTINWN-3AONILTINKN

WYHOOHd AAVH/ZDHOSUIV/AWHY LINIOT V s




JHVYML40S ONIAJIQON

1dvav o1 318VNN
A8 GIONVHO SNOILONNs

H3SN 40 TIDIS OL NOILONHISNI gy H3SN 40 NOILNTOAS
JFHYMLH0S VIA SLdvav OL JAILISNIS 1ON
S3TNAOW NOWWOD <mm 00V NO ONIGNId30 SI1NAOW
JHVHS SOlavH 11V /SINANOdWOD LN3HIJIa
JUVMIIOSNO gy NOILONNA
aN3Id3a SNOILONNA FTONIS HO4 JaVW

aNV4 ILTNIN 3aoIlLTININ OIdvd 40 NDIS3d

M3N aio

0i1avH Tv1ii9ia aNVvaILTINW-3AONILTINKW

TN
!Engg

WVUOOUd AAVH/3OUO4HIVIAWYY INIOr V I/

D

S O OuN0d

d ? -
I A,m//.l. o
e ~

e T KT,

" o e
Hongy wo

11




0L0Z 661 1661
\A\I
1NdLNO/LNdNI 10d1N0O/LNdNI
NOILIND0D3H viva/olany vivaoliany
r 3D10A -
== ONISS3J0Hd - =2 s R \ e D s
IVNOIS ONISSIO0Hd :
wiola TYNOIS \ ozm_uwm.._ww‘wma
) VLI
T 1 Foie oervi 1
4l B,
_ . 44 90IVNV B
o voia — - T e — e y—
T aolLv = e .
e e mw;OQ e CEE) ) tﬂ.‘.ﬁ.%-“( H3iINdNY :M.ﬂpa%.”( -
o HOIH ¥3amod Nvns #amod Tiws |
- a33ds X Xy Xt I
sz IO_I - o= — ——-e = —- - - - —ramooi — e
) 431dN0J oNHOLYW |
HILIMS VYNNILNV
- 30013 Nid -
= 7 _ LTI = T e
VNNILINV VNNILINV -
aNva v anve 1V VNN3ILNV )
e MN e e e . = — Lo
Y09 1d30N0OD NDIS3Aa 0lavHd
IN3IHHNO aio

34N 1O031IHOHV

OldVvH TVv.LIOId ANVEILTNN-IAONILTINKN

R

WVHDOUJ AAVN/IOHOSHIV/AWHY LNIOT V o \J:.:

vLI0Ia
%001

Y

I MO




HIAMOd/S3ILINIEgVdVvO
JHOW Ol HOVOHddVY X00714 DNIQ1INg e

dHVYMAHVYH NOWWOD aNV OIaVvd JISvd INO e
OL NOIS3d O1 AHVANVLS 3NO e
SIN3IW3HINO3H Ol 319vidvayv e

JHVYML10S HONOHHL FHNDIINODIH OL ASY3 e
OIdVH INO NI SaNvd 31dILTNIN @

OIdVH IANO NI SNOILONNA 3TdILTNIN e

SIOVINVAQV

OIavy TVv.iiOIg aNvaIiLTINW-3a0oNILTINKW

WVHOOUd AAVN/IDHOLAHIV/AWHY ANIOr V mamme

13



37NAOW NOWWOD 04 3Nd
INININOT 1LS31 40 NOILVOILSIHAOS Q3SV3HONI!

AHOLNIANI @30NA3H e

SIN3INOdWNOD
vioIia 11v ol 3NA FIONVNILNIVIN d30NA3H @

S3ILTIEVdYD JHONW 3FHL SITNAOW JHOW IHL @

S37NAOW HYTINIS FHVHS SOIavH 11V e

3FTNAON DNISS3IO0Hd
TVYNDIS HIMOd DNISS3IO0Hd HOIH JIHINID e

ALITYNOWINOO

olavy 1v.iIDIa aNVEaILTNW-3AONILTNN

WVHOO0Ud AAVN/IJDHOSHIV/AWHY LNIOr V e

14




NYWMOG e (NVYWHID) dHA/V-H3ONS o

SAlLrl e SHVYDONIS e

VIL I T MOIND JAVH e dONNOY H3DVd

0Z1-0OHl o Id e
(V¥6-0S1) WOODLVS e Vil ¥OIND 3AVH

40 NOISHIA OLVN-NHNLVS »

8¥1-881L-ALS-TIN MVI

(PVLS)
SWHO43IAVM WIAOW WVI-ILNY WH3L 1HOHS e
ViPL-88L-A1S-TIN MV

193 (LHSW) TYNIWNY3L
G L= . Olavy 43gIHOSENS ITIEON

(HON3Hd) O-vHd »
¢ NO OH-88L-ALS-TIN MV

SINJO4dAVM
Oldvd Tv1liDid daNvalLTNN-3JAdoONnILTININ



NOILVHOILNI WILSAS e
LNIWNIODYNVIN MHOML3IN
NOILVHOILNI VNNILNV

| ISVHd 40 3ZIS SNIONA3d
d31dINMdINV

olavd vLIDid aNnvalriniw
-JAOWILTINN 40 LN3IWJOT3IAIA INNILNOO

S1SNYHL HOrvin
Oolavyd 1vLioid aNvalLTNN-3IdonWILINN

16




ALITIGVIaY e
DISNVHL/O3ISWNOO d3d3giNI e
W3LSAS HIMOd e
ALITIgGvdNOIdNOD3IY o
INIWIOVNVIN HHOMLEN o
NOILONN4 ITdILTAN
HITIVIAS o

S3IONIIDI43A/SLNINIHINDIY "43sn 318ISSOd
Oolavy 1vLiDid aNvaiL1NN-3AdoONILINN

17




SIONVYHO IFHVMLAOS VIA

SIWHO43AVM HNILSIXT 40 NOILVINNG JHL
aANY SINHO43IAVM M3N HO4 SMOTIV HOIHM
WILSAS 0idvd IHNLOILIHOHY N3IJO MIN V

S3lLIIgvdyvO
Olavy 1vLIDIa aNvalLINN-IaonILTININ

18




WILSAS Oldvd 3LITdANOD VvV 30NA0Hd ANV
S3IDN3IDI43A 103HH0OO OL Nvild V d013A3d
| 3SVHd WOH4 NOILVINHOLNI ONISN

‘SNV1d JHNLNA o

AVHD0Hd Il 3SVHd 3HL 4O
1NINdOT3IA3A 3FHL HOd4 NOILVNHOLNI
ANINY3L13d Ol | 3SVHd ONINHO44d3d

‘SNLVLS LN3HHNO e

AD31vH1S INVHOO0Hd
Olavyd VvLIDIa aNvalLINN-IAoNILININ

19




vyy0-v¥G(806) IMSAr NHOrM #3INOHJ/O0d
W.Z$ :FNTVA FLVINIXOHddV

¥661 H3I90100 NI
a3advmv 39 OL 1OVHINOOD HVIA ¢ I1NA3HOS

4440 ‘JAILILIdNOD 3dAl

NDIS3d 3IHNLO31IHOYHV
3L3TdNOD (Ava 4V) ‘WILSAS
olavd 40 NOILDO3IS d4d d013A34 ‘SNLVlS

Il 3SVHd

ALINNLHOddO LOVHLNOD
Olavy 1vLIDId aNnvalL1NN-3donILINN

20




SINTLSAS €0 "HO4 Y3LN3IO WOOI0

d33INIDN3I SOINOH1O31d
AANSIVONHLS HIANVXITV

(@314ISSVYIONN)

NVYHOO0Hd ASYIMVILS
3HL 40

WNILSASHNS VYNNILNV




AMSEL-RD-C3-TR-H
POINT PAPER
SUBJECT: Multimode/Multiband Digital Radio Antenna System

PURPOSE: Development and formal technolody demonstration of a compact,
axtremely wideband antenna system

FACTS:

in this ;oint development program, <his Center wil. te conduc=ing ie
development, prototype fabrica-tion and demonstration c¢f a new <ompacs.
2Xtr2meiy wideband antenna system.

The major technical factors to be demonsirated by this program .sclude:
- Extremely wide bandwidth: 2 MHz o 3 GH=z.

- Capable 5f s:multaneously support:ing up %o four frequency aj:.e
wNaveforms.

- Compac:: Mounted on 3 small veh:c.2. Drastical.y roduced 3:ze and
we1ght as compared with conventional antennas covering this f{reguency range.

3

- More survivable as comparec wish existing antennas due %9 :
sma.ler profile.

This program (5 one of our ;o:nt development efforts with Rome Labora-
tory. The primary objective :s %o allow both services to maximize commonality
potential within constrained resources. CECOM will be the lead organ:zat:ion
on this program and contract opportunities will or:ig:nate frcm this location.

The program will be structured into two phases, stariing with an
exploratory development effort and conciud:ing with a prototype of a compact
wideband antenna which will be demonstrated. Demonstration of the antenna
system is expected i1n mid FY93.

+ A follow-on phase will resul% in the development of an antenna 1in
support of the Digital Radio program that could form the bagis of the follcow-
on development programs to evolve the combat net radio of the Battlafield
intormation System of 2015.

BRIEFER: Alexander Strugatsky, AMSEL-3D-C3-TR-H4, DSN 992-0466.

. o 4
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rd
’ 2 T s
Py R Rt
LEAS : ACTION OFFICER: 2
,4;1 ROBERT E. WHITMAN ALEXANDER STRUGATSKY

Acting Director, C2C3S Electronics Engineer, C2C3S (TR)
X44449 X2p466




MULTIMODE-MULTIBAND
DIGITAL RADIO
ANTENNA SYSTEM

US ARMY COMMUNICATIONS-ELECTRONICS COMMAND
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AMSEL~RD-C3-TR-V

POINT PAPER

SUBJECT: VEHICULAR CONFORMAL ANTENNAS

OBJECTIVE: An exploratory development and feasibility
demcnstration effort Yo provide an assessment of tactical
vehicles, radio systems (both hich frequency (HF) and very
high frequency (VHF}), and conformal antennas for use in the
tactical ersironm~unt. Conformal antennas are those which by
their mechanical Jonfiguration are an integral part of the
vehicle. As an example the antenna could be the handrail, as
in the case of a tracked vehicle, or part of the fender or
canopy suppcrt in the case of a wheeled vehicle. The
technical assessment would identify candidate structures,
candidate vehicles (i.e. HMMV, M1, MZ), and candidate radio
systems followed by a feasibility demonstration phase and
evaluation of models on respective tactical vehicles.

FACTS: The state—-cof-the—art in conformal antenna technology
can be pushed to assess the feasibility of replacing existing
tactical vehicular antennas (HF and VHF) with a conformal
antenna without a major reduction in communication range. The
benefit realized from this is a lower profile antenna
presenting less of a visible signature for identification of
command post vehicles, as well as a safety margin from high
voltage power lines. Reduction in thermal, optical, and
visible profile, as well as radar cross section is a ge2l.

MILESTONES: FY92 Begin technical assessment.
FY93 Complete technical assessment/initiave
feasibility contract.
FY94 Complete feasibility models and conduct

evaluation tests on candidate vehicles.

BRIETER: Robert T. Hoverter
Electronics Engineer
AMSEL-RD-C3-TR-V

(908) 532-0455

_ Yoy Rt 7 o £
i ACTION OFFICER:

)4' ‘Robert Robert T. Hoverter
"Acting Director, CZC3S Elaectronics Engineer
(908) 544-4449 AMSEL-RD-C3-TR-V
(908) 532-0455
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AMSEL-RD-CZ-LA-M

FPOINT FPAPER

OBJECTIVE: Development of ECCM enhancements for UKF LOS Transmission
Systems operating 1n Corps and Division areas.

FACTS:

1. The deficiency which the UMF ECCM Techniqgues (UETS) Program
addresses is that there are no active electronic
counter—-countermeasures (ECCM) incorporated into present UHF LOS
Transmission Systems operating in Army Corps and Division areas to
allow reliable operation in an electronic jamming environment.

2. The key operational capability which is to be provided by the
UETS development is to allow survivable communications when operating
during jamming. An added benefit of this development is that 1t will
also provide enhanced system aperation in a benign “nv.ranment by
increasing link margin and alleviating co-site interference.

Z. Possible enhancements are an impraoved antenna system (i.e.,
adaptive antennas, larger passive arrays), error correction
coding/decoding, and increased transmit power for the AN/GRC-2L6.

The AN/GRC-226 is the UHF multichannel radio used in the Mobile
Subscriber Equipment (MSE) system and operates in the 235-3#4 MHz
(BRand 1) and 13S#-185S¢@ MHz (Band ) frequency bands; since the error
correction coding will be accomplished at baseband one design will
suffice for both frequency bands. A more complete description of
these techniques follow:

(a) Error Cur.-ection Coding with Interleaving — Coding with
interleaving w'll provide burst and random error correction
capabilities to the MSE UHF LOS system and will be provided for two
applications:

(1) Full Channel Coder (FCC): The FCC will be applied to
the complete 16 channel digital transmission group used in the
NCS-SEN and NCS5-RAU links.

(2) Selected Channel Coding (SCC): The SCC will be applied
to the routing (RSS) channel and common channel signalling (CCS)
channels of the 32 and 64 DTGs used in the NCS-LEN and NCS-NCS
(backbone) links, respectively. It is presumed that this coding will
be provided as a software enhancement to the TTC-46 and 47 switches.

19




(b) Improved Antenna System (IAS): The Improved Antenna System
(IAS) will provide performance enhancement either through
replacement or modification of the present antenna systems being used
in Band 1 and Band Z. The two IAS approaches follow:

(1) Active IASL. The active IAS will provide automatic
nulling (cancellation) of unwanted signals while raceiving the
desired signal.

(2) Passive IAS. The passive IAS will provide a reduction
in the reception of unwanted signals through the use of a new antenna
design with improved pattern characteristics.

(c) Fower aAmplifier (FA). The FA will provide an increase 1n
transmit power. It will require a duplexer to allow full duplex
operation.

4. Fresently, the Army is formulating requirements for the ECCM
enhancements. Once they have been determined, a market survey will
be performed to determine what 1s available to meet these
requirements. After this is determined, this information will be

given to the GTE Government Systems Corp. (MSE Prime contractor) to
determine the feasibility of integrating these enhancements 1nto the
MSE system with minimum impact. Finally, once this determination 1s
made, CECOM will initiate an R%D program accordingly to build
prototypes for test and demonstration.

The UETS Frogram may consist of 2 phases. Phase 1 is for the
design, development, test, and demo of 7 prototypes of each
enhancement to insure feasibility of fit, form, and function: Fhase =
will be a follow—-on option to develop, build, and test 14 each
engineering development models to military specifications for
production proveout. The initiation of Fhase Z will depend on the
successful demonstration of the protoypes developed in Fhase 1 and
availability of FM MSE funds. The briefing presentation relative to
cost and schedule pertains to Fhase 1 only.

BRIEFER: Joseph Inserra, AMSEL-RD-CI-LA-M, (9(8) S44-4147.
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AMSEL-RD-C3-LA-L
POINT FAPER

SUBJECT: Survivable Adaptable System Technology-Advanced
Technology Transfer Demonstration

DBJECTIVE:

o An Adapt:i:ve Network for Multimedia Communications
supporting Common Hardware Software (CHS) equipment

o Integrated Systems Development i1n five technology thrust

co Fiber Disvributed Data Interface (FDDI!

>0 Wire.ess LANS (EHF, <mni-Direct:onal, and Long Hall)

;o Tactical Network Management (1ncludes System Scoitware
and Gateway Technology)

2c Host Auto-Configuration

20 Network Security

o High technology contracts shifting to CPFF 1n FY93-S55

> We are developing a system to give the Tacticai Computer

oo High capacity (100Mbps +)
oo Multimedia (Data, Packet Voice and Video}

oo Survivability (Wireless LANS, dual ring fibter, Jommand
and Control on *“he move)

o OPPORTUNITY FOR CONTRACTORS:
oo Zystem Integration
BRIEFER: CPT JAMES D. BASS, AMSEL-RD-C3-LA-L, (908)544-3627
JAMES D. BASS
CAPTAIN, '7.3. ARMY

SYSTEMS ENGINEER
(208) 544-3697
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AMSEL-RD-C3-TP-E

POINT PAPER

SUBJECT: Adaptive Net Planner and Management (ANPM)

OBJECTIVE: The goal of the Adaptive Net Planner and Management
program is to develop the protocols and algorithms to provide a near real
time planner for localized network voice, data, and video subscribers. Also
to develop the protocols and algorithms to provide OSI-based network
management for localized networks. The near term focus for this
development is the SASTD 95 DEMO and the far term focus is the BIS 2015
architecture.

FACTS: The ANPM protocols and algorithms would provide an automated
planner capability for the localized network subscribers. The automated
planner must operate in near real time to support frequent user

requirement changes as a result of battlefield dynamics and/or mission
changes. The ANPM design for the localized network will be based on the
current DOD protocols and algorithms. They will be enhanced to perform in
the tactical environment and support evolution to OSI compatibilty.

The near term planner will focus on the data subscribers in the localized
network environment consisting of FOTLAN, Wireless Lan, and ethernets.
The results of the near term effort will be demonstrated in laboratory
demonstrations with transitions to the SASTD DEMO. The far term effort
will focus on voice/data/video subscribers in the localized network and OSI
based network management for broadband ISDN and metropolitan area
networks.

BRIEFER: Charles J. Graff, Prog. Eng., AMSEL-RD-C3-TP-E, 544-3264
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AMSEL-RD-CJ-WA

POINT FAYEER

SUBJECT: Soldier’'s Computer Industry Opportunities
FURFCEE The Soidier'z Computer 1s being developed a3 One
subsystem of “the Solcdier System  (see APBI Froceeding., C3:
Opportunities through 1998 and Beyond, 16-17 July 19§&1iJ
FACTES

o] The Obiective iz to enhance the unit and :ndividua:
soldier battlefield capabil:ities of lethaiity, C2, mobiiivy,

sustainment, protecticn, and survivability.

o} The computer systems will consist ¢l & mission
cocnfigurable computer, heads-up display and a voice/data LAN
tieing tcgether squad members, suppeorting features such as
pre-forL.atted message generation, video capture, embedded GFS
battlefield cverlays.

{0
i

o} The basic computer, peripherais and software are
expected to bte NDI while the helmet display, acplicaticns
software and special peripherals may require development. The
Soldier’'s Computer development will be ccordinated with the
proposed PM Soldier office and other PM's develcping Scold:er
System equipment.

BRIEFER: mes G. W

Ja right., GS5-13, AMSEL-RD-CI-LA-T,
(9C8) 544-2819
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AMSEL-RD-C3-CC-D
POINT PAPER
SUBJECT: User Interface Technology

OBJECTIVE: User Interface Technology (UIT) provides for the deve!opment,
integration, demonstration and transition of next-generation soldier-machine
interface (SMI) technologies to standardize user-transparent/user—-friendly
interfaces to the Army Tactical Command, Control and Communications System
(ATCCS) at all echelons and improve users interaction with ATCCS, enabling
user input, access, processing, and assimilation of battlefield information
efficiently in real time with little training.

FACTS: User requirements include the need for tactical user interfaces that
are natural, easy to learn and use, consistent across various systems and
machines, highly mobile and appropriate for geographically distributed C2
systems to enable unsophisticated users to easily and quickly access tactical
information. These interfaces are critical to support the ever-increasing
amount of voice, intelligence, logistics, imagery, and other C2 information
collected from a wide variety of multipiatform/multispectral sensors and
multiple data inputs such as mouse, volce, joystick., etc. to insure that a
standardized approach will result in handling input and output in the same
manner in different systems.

In satisfying these requirements, prioritization and human engineering are
also needed to determine the precedence of the manner in which information
that must be input, processed, and ultimately displayed to military decision
makers is handled for different systems. Significant improvements in the
ease of interface along with the reduction in the time needed to interact
with a C2 system will increase the efficiency of personnel, enabling

planning to be performed more easily and reactions to take place automatically
without specific directed effort. These attributes may lead to a reduction

in the number of operaticnal personnel needed by reducing the degree of
dedicated effort for machine interaction.

The availability of a consistent, simple, easy-to-use interface to all
systems is needed that will allow the soldier to improve effectiveness
by performing necessary input/output functions more rapidly and
efficiently, thereby freeing him to concentrate on survivability and
other aspects of mission performance rather than on the mechanics of
how to interact with computer systems. Through the application of
advanced UIT, the capability to reliably access vast quantities of
data and information to interrogate, display, and manipulate easily
and efficiently is expected to be possible without the need for
extensive computer experience.

Whereas current ATCCS systems require standard keyboard or pointing
device to interact with the system, require trained users, is prone to
errors, and is time consuming, UIT will demonstrate that user
interface to a C2 system can be humanly natural and machine
independent so that with very little training, an unsophisticated user
can easily and effectively use a sophisticated and powerful C2 system
with capabilities for user-friendly voice input/output; natural
language interface that will allow direct interaction with the
database frame structure in systems such as the the Maneuver Control
System (MCS) using voice as well as typed commands; advanced display
techniques that use voice, data, video, imagery, maps, three-dimensional
color, and terrain information for vital C2; touch screens; flexible
self-defined menus; multimedia (voice, data, text, spreadsheets,
images, maps, etc.) information systems, presentation synchronization
and real-time message exchange capabil_ty; advanced terrain reasoning
and visualization; and video compression; all of which will serve to
demonstrate enhanced transitional soldier-machine interfaces and enable
flexible integration ol soldier processes in an interactive environment.
88




Key operational capabilities to be achieved through improved UIT
include more thorough understanding of the battlefield situation,
greater ability to visualize and evaluate the various options
available, reliable user identification and voice authentication,
fewer misunderstandings or mistakes due to confusion caused by
inconsistent data presentations, reduced user workload and fatique,
and improved efficiency in stressful, time-critical situations.

UIT will be hardware independent through use of an open architecture,
provide a standardized windowing environment for keybocard, display,
and graphics pointing devices that will support future multimedia C2
application programs, and perform the following subfunctions: SMI
initialization, SMI termination, display management, forms processing,
overlay graphics processing electronic map background processing menu
processing alert processing primitive object support printing.

UIT will provide hardware and software elements operating on Army
Common Hardware and Software (CHS) system the capability to: accept
multimedia data input from the user or from sensors, manipulate and
process the data into information that can be efficiently transported,
and display or output the information in a multimedia format.

BRIEFER: John E. Quigley, Chief, Distributed Systems/Processing Branch,

AMSEL-RD-C3-CC-D, (908) 544-4416.

JOHN E. QUIGLEY
Chief, Distributed Systems/Processing Branch
{908) 544-4416
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AMSEL-RD-C3-CC-L (70)
POINT PAPER

SUBJECT: Development of Automated Command and Control Battlefield Operations Systems
Concepts

PURPOSE: Using low cost, rapid prototyping capabilities, and existing and new automation
software applications or processes, develop, evaluate and refine automation applications,
appropriate and applicable, to the execution of command and control processes for US Army units
of brigade and below sizes regardless of mission dependence. Extend, integrate and enhance the
ATCCS concepts such that life cycle costs are reduced, or at a minimum, not increased.

FACTS:
+ Present command and control for all units is not automated
« Present practices, procedures and processes are not standardized relative to automation

+ Both automation and its application to C2, and the practices, procedures. processes and
doctrine are evolving

+ Aninteractive "developer" - "user” process based on rapid prototyping concepts can
accelerate and enhance fielding of automation aids for C2

+ ACCS/ATCCS common hardware/software 2xtensions can minimize and/or reduce
associated life cycle and development costs.

OPPORTUNITIES FOR CONTRACTORS:

+ Selection of low cost, graphical interface capable, government owned-supported Rapid
Prototyping software maximizes multiple contractor participation in modular applications
development

+ Although an integrated, seamless, command and control battlefield operating system
development is targeted, subsystem development, existing software insertion, and prototyping of
specialized (unique) C2 needs. suggests a requirement for system software integration will exist.

+ Rapid Prototyping, demonstration, evaluation and refinement require establishment.
maintenance and support of B2C2 Functionality test Bed capability, possibly in several locations.
Test support and test documentation is involved.

* Transitional documentaton preparation and software configuranon management support
will be required.

BRIEFER: TBD - JOHN W. STROZYK

RELEASED BY: ACTION OFFICER:
JOHN W. STROZYK JOHN W. STROZY.
GM-14 GM-14
Ch, Lower Echelon C2 Br Ch. Lower Echelon C2 Br
x43244/44929 x43244/14929
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AMSEL-RD-C3-CC-D

POINT PAPER

SUBJECT: Tactical Multinet Gateway (TMG)

OBJECTIVE: The goal of the Tactical Multinet Gateway (TMG) program is to
develop the protocols and algorithms necessary to evolve from the

manual gateway capabilities of the current localized network environment

of the ATCCS to the automatic gateway capabilities needed for the near

term SASTD 95 demo and the far term BIS 2015 architecture.

FACTS: The TMG protocols and algorithms would provide automatic
alternate routing and support gateway network management. They will
support network dynamics such as topology changes due to node losses,
connectivity changes. The design will be based on the current DOD MILNET
algorithms and protocols. The protocols and algorithms will be enhanced to
function in the tactical military environment. The protocol/algorithm
design will support the evolution to OSI based gateways for the localized
network environment.

The near term effort will concentrate on a packet data gateway to
connect localized network data subscribers such as FOTLAN, Wireless LAN,
and ethemets to the MSE wide area net. The results of the near term effort
will be demonstrated in periodic laboratory demonstrations and concluding
in the SASTD 95 DEMO. The far term effort will concentrate on a tactical
multinet gateway to connect the localized network voice/data/video
subscribers with broadband ISDN, metropolitan area networks, MSE wide
area networks.

BRIEFER: Michael Bereschinsky, Proj. Eng. , AMSEL-RD-C3-CC-D, 544-2418
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AMSEL~R(~C3~LA-F
POINT PAPER

SUBJECT: Multiple Quantum Well Modulator

CBJECTIVE: Design, grow, process, test and evaluate a Gallium
Arsenide miltiple quantum well device for the high speed external
modulation of laser diodes, thereby verifying theoretical predictions
regarding efficiency and modulation depth.

TYPE: MIPR To Air Force Rame Laboratory
STATUS: 6.1 Research

SCHEDULE: Phase 2 Award Date 3Q FY %1
Period of Performance - 24 Months

POC/PHONE #: ROBERT SHIELDS/ (908)544-3620
USER REQUIREMENTS/DEFICITENCIES:

- Capacity requirements for intercommmication between tactical and
strategic information processing facilities is rapidly expanding.
Envisioned requirements include transmissions links which support
mltitudes of voice, video and data channels. Optimizing capacity
requires maximizing physical link bandwidth.

- Future transmission systems are now envisioned which exceed
100Gbps Optical transmission systems are the only altermative at
this bit rate.

- Tomorrows transmitters will be required to operate at 100Gbps
Internal laser diode modulation is inherently limited to
approximately 18Gbps. Internal modulation is also inefficient in

- GaAs modulators allow for the possibility of momolithic
integration with other existing GaAs architectures.

- External modulation oould theoretically fa~ exceed the current
state of the art.

- Multiple Quantum Well devices have demonstrated pronounced
modulation depths and improved efticiency over existing high speed
optical modulators.

- Phase modulation device development provides for a more generic
technology in that it allows for the anticipated low operating budget
within coherent (betarodyne detection) caommmications systems while
still providing for todays direct detection schemes.




PROGRAM STRATEGY:

- 'The device wafer and Mach-Zhender mask are currently
being fahricated at Photronics Inc. and Ballcore

respectively.

- Within the near future device processing will take place
at Princeton University, and device testing will take place
at both Princeton "miversity and CBOOM Laboratorys.

- The future strategy is to transition the program to 6.2
development of Piper Optic wideband RF Links in FY-94.

FY 92 OBJECTIVES:

- Cumplete fabrication of the Mach Zhender architecture for
the modulator, with subsequent testing and characterization.

- Bim:litanesus to device fabrication, work with Princeton
in developing a proposal for the systems application
demonstration.

FUTURE PLANS:

- Wark towards a high speed systems application
demonstration.

FUNDING PROFILE:

RDTE PROC MA
FY92 $50K - -
FY33 $80K - -
FY94 $80K - -
TOTAL $210K - -

APPROX. MIPR VALUE: §210K
ADDITIONAL CONSIDERATIONS:

- The miltiple quantum well program has been successful for
C38ystmmtcm1yintamofdeviceperfomnoo
accamplishments, but in establishing an active presence in

the photonics including working relationships with Air Forex
Rame lab., Princeton University, Electronic Test and Devices
Labs.,and Belloore.
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AMSEL-RD-C3-EM-M

FPaint Faper
TURBIFCT Tielatdss Ap ot itecbhurer
CETENTIVE

zvellr a4 hardware/software architecture capablie of
simulation thousands of concurrent objects.

TYPE: Competitive
STATUS: 6.2 Development

SCHEDULE: Award Date 20 Dec 92
Period of Performance 24 months

FOC/FHONE: Robert Ross/ (908)544-2575

USER REQUIREMENTS/DEFICIENCIES:

Simulation of military communications systems can encompass 5000
concurrent objects. Fitting simulations of this magnitude in
current architectures forceg modeling assumptions that ccocmpromisge
the validity of the observed data. Partitioning a large model into
"independent’ units run separately is justified only by computation
expediency - the real world system may not be separable in the
context of the model's asgumption. Aggregation of object clusters
is another expedient that abridges analysis requirements as well

a8 obscuring comparison of simulation results with real world
military exercise data.

KEY OPERATIONAL CAPABILITIES:

- Economically feasible combinations of computer hardware and
software that can accommodate large system simulations are needed.
The desired ratio of simulation to real world time is less than
five.

- Hardware candidates are restricted to what is curren?
generation machines. The goal is not speed up of hardware, but
acceleration of simulation execution.

PROGRAM STRATEGY:

- Time event management of concurrent objects is a critical
design issue. What will work best?

- Where is parallellism in disgscrete event simulation and to what
extent can distributed procescors take advantage of it?
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FY-93 OBJECTIVES:
- Answer the questionsg raised in program strategy.
FUTURE PLANS:

- Develop a candidate architecture based on design isszues
identified in FY-©3.

FUNDING PROFILE:

RDTE
FY-983 $50K
FY-94 $50K
TOTAL £100K

APPROX. CONTRACT VALUE: $100K
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AMSEL-RD-C3-EM-M
Point Paper
SUBJECT: Modeling Methodology

OBJECTIVE: Develop a modeling methodology and environment
embedding support tools and databases for validation trails from
analysis objectives to simulation code.

TYFPE: Competitive
STATUS : 6.2 Development

SCHEDULE: Award Date 30 Oct 92
FPeriod of Performance 24 monthe

POC/PHONE: Robert Ross/(008)544-2575
USER REQUIREMENTS/DEFICIENCIES:

- Modeling large systems such as tactical communications deployed
on a battlefield is an ad hoc process at present. Althocugh
simulation code is the end prod.uct, it does not clearly express the
model methods, concepts, and assumptions abstracted from analysis
goals and system referents.

- Structural validation of a system model 1s only feagible when
direct correspondences can be made from real system obiects to
abstracted models that are subsequently mapped to simulation
implementations

KEY OPERATIONAL CAPABILITIES:

- Future modeling requires a development environment that
integrates and links explicit analysis requirements, model
descriptions, and implementations. A real system object must be
linked to referent material(specificationg), its expression as an
abstract description for a gpecified analysis goal, and its
implementation in simulation code.

- The environment requires software tools to build, record, and
display the links and contents in the cumulative modeling and
gsimulation process that stems from analysig requirements.

- The environment will be implemented on the current generation of
workstations. Potential hosts are restricted to those that are
presently available commercially.
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PROGRAM STRATEGY:

~ Define a model desgcription basis that has a visgible
correspondence to both referent and implementing software concepts.
The description basis must serve as a bridge of mutual
understanding between referent system experts and simulation
software engineers.

~ Identify and specify the interfaces between analysis, modelinsg,
and implementation phases.
FY-93 OBJECTIVES:

~ Complete specification of model description basis.

FUTURE PLANS:

- Complete interface specifications.

- Survey available tools. Adopt applicabtle candidates and develop
or modify new tools as needed.

FUNDING PEROFILE:

RDTE
FY-93 $75K
FY-94 F$75K
TOTAL 150K

APPROX. CONTRACT VALUE: #150K
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